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NOTICE:  When  government  or  other  drawings,  speci¬ 
fications  cr  other  data  are  used  for  any  purpose 
ether  than  in  connection  vith  a  definitely  related 
government  procurement  operation,  the  U.  S. 
Government  thereby  incurs  no  responsibility,  nor  any 
obligation  whatsoever;  and  the  fact  that  the  Govern¬ 
ment  may  have  formulated,  furnished,  cr  in  any  way 
supplied  the  said  drawings,  specifications,  or  ether 
data  is  not  to  be  regarded  by  implication  cr  other¬ 
wise  as  in  any  manner  licensing  the  holder  or  any 
other  person  or  corporation,  or  conveying  any  rights 
cr  permission  to  manufacture,  use  cr  sell  any 
patented  invention  that  may  in  any  way  be  related 
thereto. 
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TEST  DATA  MEMORANDUM 

P  TDM  NO.  3^25 _ 

MODEL  F-  111 
TEST  NO.  30-3219 _ 

test:  MECHANICAL  PROPERTIES  OF  1? -4 PH  STEEL,  HOMOGENIZED  VERSUS 

AS  RECEIVED  CONDITION 

OBJECT:  To  determine  if  a  homogenizing  heat  treatment  would  improve  the 
mechanical  properties  of  17-4FH  steel  sufficiently  to  require  homo¬ 
genization  as  a  pre-requisite  for  the  rework  of  the  fuselage  lugs 
on  the  wear  and  bearing  pivot  test  component. 

Test  Specimens  and  Procedures: 

The  plate  used  for  this  test  was  from  the  same  alloy  heat  as 
that  used  for  the  original  lug  and  as  the  material  proposed  for 
the  modified  lug.  Coupons  for  the  tensile  specimens.  Figure  1 
(FTJ  10940-1),  were  sawed  from  the  plate  according  to  the  diagram 
in  Figure  2  in  order  to  sample  the  surface  and  center  layers. 

One  piece  of  plate  was  retained  "as  received,  "  or  in  the  solution 
heat  treated  condition.  The  other  piece  was  homogenized  at  2130  F. 
for  two  hours  and  air  cooled  to  room  temperature  (<90F).  It  was 
then  solution  heat  treated  at  1900  F.  for  1/2  hour  and  air  cooled. 

Both  pieces  of  plates  were  now  in  the  annealed  condition.  Nine  tensile 
coupons  were  machined  from  each  plate.  Three  specimens  from  each  set 
of  nine  were  aged  for  one  hour  at  900,  1000,  and  1075  F.,  respectively. 
All  of  the  specimens  were  then  polished  with  emery  paper  to  the  proper 
diameter  and  were  tested  in  a  120, 000#  capacity  Baldwin  Universal  Test 
Machine  equipped  with  an  autographic  load-strain  recorder.  In  addition 
to  the  usual  tensile  properties,  a  proportional  limit  was  calculated  at 
.01$  plastic  strain  per  the  Mil-Hdbk  5  definition. 

Results  and  Dlscu33ion: 


The  tensile  properties  are  recorded  in  Table  I  and  are  plotted  as 
function  of  aged  condition  in  Figure  4. 


The  Arraco  Technical  Data  Manual  states  that  homogenizing  will  ''ad 
materially  to  the  ductility"  of  17-4PH  and  their  data  indicate  better 
than  a  100$  improvement.  As  measured  by  elongation,  our  results 
showed  a  neglegible  improvement  from  homogenizing.  The  percent 
reduction  of  area  improved  by  17$  for  the  H900  condition  after  homo¬ 
genizing  but  the  same  improvement  could  be  achieved  by  using  the  H1000 
condition.  Homogenizing  also  improved  the  uniformity  of  ductility 
for  each  aging  condition,  but  reduced  the  tensile  strength  From  2  to  3 
percent,  by 
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The  modulus  of  elasticity  was  below  the  Arm 30  valve  but  this 
variance  was  attributed  to  autographic  plotting  of  the  load-strain 
curve  and  to  placing  the  modulus  line  on  the  curve. 

Figure  4  shows  that,  as  a  function  of  aging  condition,  the 
ultimate  and  yield  strengths  decreased,  whereas  the  elastic  and 
proportional  limits  remained  constant.  The  tensile  properties  did 
not  reveal  an  obvious  relationship  to  tne  thickness  of  the  plate. 
Two  middle  and  one  surface  position  specimen  had  "volcanos”  or 
projection  discontinuities  on  the  fracture  surface.  Metallurgical 
literature  state  that  volcanos  are  evidence  of  localized  weak  spots 
attributed  to  inclusions  in  the  alloy.  The  splits  mentioned  in 
Table  I  were  the  delta  ferrite  stringers  present  in  17-4 PH  steel. 

The  sporadic  appearance  of  fracture  splits  was  considered  to  be 
evidence  of  an  unevenly  distributed  delta  ferrite  phase. 

The  fine  or  coarse  fracture  texture  and  the  shear  lip  size  were 
Indicative  of  the  strength  and  ductility  of  an  aging  condition. 
Considered  together  with  the  specimen  position  in  the  plate,  several 
fracture  features  account  for  the  variations  in  tensile  properties 
within  the  age  condition  groups. 

Optical  and  electron  microscopy  was  used  to  examine  the  micro¬ 
structure  of  representative  samples  from  the  H900  and  H1075  con¬ 
ditions.  The  panorama  of  the  observed  structures,  Figure  3,  shows 
that  there  was  little,  if  any,  difference  between  the  homogenized 
and  non-homogenized  samples  at  each  aged  condition. 

Conclusion : 

For  this  particular  heat  of  17-4PH  steel  plate,  the 
homogenizing  treatment  improved  the  ductility  as  measured  by  the 
reduction  of  area  and  reduced  the  spread  in  ductility  data  for 
each  aged  condition. 
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